Effects of inhaled nanoparticles on acute lung injury induced by lipopolysaccharide in mice.
We have previously shown that intratracheal instillation of carbon nanoparticles exacerbates lung inflammation related to bacterial endotoxin (lipopolysaccharide, LPS) and subsequent systemic inflammation with coagulatory disturbance in mice [Inoue, K., Takano, H., Yanagisawa, R., Hirano, S., Sakurai, M., Shimada, A., Yoshikawa, T., 2006b. Effects of airway exposure to nanoparticles on lung inflammation induced by bacterial endotoxin in mice. Environ. Health Perspect. 114, 1325-1330]. The present study was performed to determine whether inhalation of diesel engine-derived nanoparticles also exacerbates the model. ICR mice were exposed for 5h to clean air or diesel engine-derived nanoparticles at a concentration of 15, 36, or 169 microg/m(3) after intratracheal challenge with 125 microg/kg of LPS or vehicle, and were sacrificed for evaluation 24h after the intratracheal challenge. Nanoparticles alone did not induce lung inflammation. Nanoparticle inhalation increased LPS-elicited inflammatory cell recruitment into the bronchoalveolar lavage fluid and lung parenchyma as compared with clean air inhalation in a concentration-dependent manner. Lung homogenates derived from the nanoparticle+LPS groups tended to have increased tumor necrosis factor-alpha level and chemotaxis activity for polymorphonuclear leukocytes as compared to those from the LPS group or the corresponding nanoparticle groups. Nanoparticle inhalation did not significantly increase lung expression of proinflammatory cytokines or facilitate systemic inflammation and coagulatory disturbance. Isolated alveolar macrophages (AMs) from nanoparticle-exposed mice showed greater production of interleukin-1beta and keratinocyte chemoattractant stimulated with ex vivo LPS challenge than those from clean air-exposed mice, although the differences did not reach statistical significance. These results suggest that acute exposure to diesel nanoparticles exacerbates lung inflammation induced by LPS.